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A disadvantage of this circuit is that pulses just above the threshold of the tunnel diode in the zero-crossing discriminator may be mistimed because the tunnel diode does not have time to recover. Also, the circuit must be built with very short wiring paths in order to achieve the fast rise (this may make future repair difficult).
At the time these measurements were made the amplitude of the 200-MHz signal received in the LEP counting house was stable. However, the eventual plan is that this signal will be amplified and divided at least four ways in experimental area A.
The dividers will have isolators, but the stability cannot be guaranteed to better than 10%. An attercit was therefore made to standardize the 200-MHz signal by passing the large sine wave through a fast trigger (EGG-T200) which would trigger at a low threehold and give an output phase locked to the input and independent of amplitude to better than 100 psec.
Unfortunately, the large positive part of the signal combined with the high duty factor caused the EGG-T200 input limiting circuit to fail and the module worked improperly. It was found that the desired effect could be achieved by placing a differentiator module before the trigger.
To obtain a usable timing signal from the 200 MHz, it is necessary to work with a subset of the pulses to prevent any device such as the TAC from being required to stop only 5 nsec after it starts. This was accomplished here by a fast coincidence with the timing counters. The coincidence is such that the output has its leading edge determined by the rf signal. To minimize the non-linearities due to the rounded edges of the pulses, one must have as fast rising pulses as possible, and in this case that was accomplished through the use of a differentiator. This pulse, which has less than 1-nsec rise and lall times produces a coincidence output which is linear over nearly 4 nsec out of the 5-nsec repetitive period of the signal.
Since any phototube output is in coincidence with some rf pulse, the random events from neutrons and gamma rays produce a large background under the particle peaks. This background is greatly reduced relative to the particle events by using the fact that small detectors are inefficisnt for neutrons and gammas. By requiring the logical coincidence with a second counter, this background is nearly eliminated. 
VI. RESULTS OF TIMING USING THE 200-MHz SIGNAL
The actual measurements were done with the timing counters in position one, and position two was used to verify that the particle spectra varied appropriately for the extra flight path. Figure 5 shows the best time resolution spectrum obtained for the channel set to accept 100-MeV pions with a momentum bite of 1%. As a last point, it should be noted that the counters and rf signal remained remarkably stable ov..i a period of several days with no discernable changes in peak locations or resolution. Unfortunately, the counters were never tested at their maximum design rates, but it is known from tests with sources that at 10 counts per seconc" the stability is preserved.
It can be said in summary that particle identification both with two counters and with one counter and rf signal will be a practical technique at LAMPF.
